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(54) INFRARED RADIATION ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the mechanical 
strength compatible with the electric characteristics and 
radiation characteristics. 

SOLUTION: An n- type Si element substrate 21 has a 
through-hole 22, a strip-like p-type semiconductor 
diaphragm 23 is formed so as to close one opening face 
of the hole 22, and first and second metal electrodes 25. 
26 are provided on both end faces of the diaphragm 23. 
When a voltage is applied to the first and second 
electrodes 25, 26. a current flows in the diaphragm 23 to 
heat the diaphragm 23 and radiate infrared rays. One 
surface 21a of the element substrate 21 and surface of 
the diaphragm 23 are covered with an Si oxide film for 
accelerating the infrared radiation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The infrared emission component equipped with the membranous part 
which consists of a p type semiconductor which is formed so that the whole surface 
side of the component substrate which has the hole penetrated from a whole 
surface side to an opposite side, and said component substrate may close one 
effective area of said hole, and emits infrared radiation in response to energization, 
the 1 St and 2nd electrode prepared in the both ends of said membranous part, and 
the infrared emission promotion film of said membranous part formed so that the 
whole surface might be covered at least. 

[Claim 2] Said infrared emission promotion film is an infrared emission component 
according to claim 1 characterized by preparing the reflective section which reflects 
in this membranous part side the infrared radiation which was formed so that both 
sides of said membranous part might be covered, closed the effective area of 
another side of said hole to the opposite side side of said component substrate, and 
was emitted from said membranous part. 

[Claim 3] The infrared emission component according to claim 1 or 2 characterized 
by preparing two or more sets of of said hole and said membranous part in said 
component substrate, and connecting these two or more membranous parts to it 
electrically. 

[Claim 4] The. component substrate which has the hole penetrated from a whole 
surface side to an opposite side, and the membranous part which consists of a p 
type semiconductor formed so that the whole surface side of said component 
substrate might close one effective area of said hole. The infrared emission 
component equipped with the exoergic section which consists of a n-type 
semiconductor of said membranous part which is formed in a whole surface side at 
least, and emits infrared radiation in response to energization, the 1st and 2nd 
electrode prepared in the both ends of said exoergic section, and the infrared 
emission promotion film formed so that the front face of said exoergic section might 
be covered. 

[Claim 5] The infrared emission component according to claim 4 characterized by 
preparing the 3rd electrode in said membranous part. 

[Claim 6] Said exoergic section is an infrared emission component according to 
claim 4 or 5 characterized by being formed so that the width of face of a center 



section may serve as size from the width of face of both ends. 
[Claim 7] The infrared emission component according to claim 4. 5, or 6 
characterized by preparing two or more sets of of said hole, membranous part, and 
exoergic section in said component substrate, and connecting these two or more 

exoergic sections to it electrically. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the infrared emission component of 
the diaphram structure of emitting infrared radiation from the membranous part 
formed in component substrates, such as silicon. 
[0002] 

[Description of the Prior Art] The infrared emission component is used also as the 
light source of the gas-analysis device using the infrared absorption other than the 
use as a light emitting device. 

[0003] Although the filament of the thing, platinum, and the tungsten which 
embedded the heater to the ceramic was enclosed with the glass tube, since heat 
capacity is large, when anything of structure has the problem that aging is large, and 
making infrared radiation emit intermittently (chopping), the high-speed mechanical 
chopper was required for the infrared light source used from the former for this 
infrared type gas analysis. 

[0004] In order to solve this problem, the so-called infrared emission component of 
the microbridge structure of preparing the bridge section which uses a 
micro-machining technique and becomes the whole surface of component 
substrates, such as silicon, from a semi-conductor, energizing in this bridge section, 
and emitting infrared radiation is proposed variously. 

[0005] As an infrared emission component of this microbridge structure, the thing of 
the structure shown in drawing 23 and drawing 24 is known. 

[0006] With the micro-machining technique, this infrared emission component 10 
forms the bridge section 12 which is from a p type semiconductor on the whole 
surface 11a side of the component substrate 11 of silicon, forms the 1st and 2nd 
electrode 14 and 15 in the both ends of the bridge section 12, forms a concavity 16 
in the center of the whole surface of the component substrate 11, and forms the 
thermal separation space 17 between component substrates the 



inferior-surface-of-tongue side of the bridge section 12. In addition, the part except 
the front face of electrodes 14 and 15 is covered with the thin film 18 for protection. 
[0007] With this infrared emission component 10. if an electrical potential difference 
is impressed between an electrode 14 and 15, the electrical and electric equipment 
will flow in the bridge section 12 which consists of a p type semiconductor, the 
bridge section 12 will generate heat in it, and infrared radiation will be emitted to it. 
[0008] Since [ that a component configuration is small ] such an infrared radiating 
element of microbridge structure has small heat capacity, it has the advantage that 
high-speed chopping is made. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in order to make pons beam 
structure strong, when the width of face and thickness of the bridge section 12 are 
enlarged with the infrared emission component 10 of the above mentioned 
microbridge structure, the resistance of the bridge section itself becomes small, a 
drive current becomes excessive, and there is a problem of usage ******, 
[0010] Moreover, if the width of face and thickness of the bridge section 12 are 
made small in order to make a drive current into a proper value, the mechanical 
reinforcement of the bridge section will fall remarkably and will be destroyed by the 
fatigue brought about by rapid form status change-ization by turning on and off of 
external force or a current. Moreover, since the area of the bridge section becomes 
small, infrared radiant quantities will also fall. 

[0011] This invention solves these problems and aims at offering the infrared 
emission component which reconciled mechanical reinforcement, and an electric 
property and an electric radiation property. 
[0012] 

[Means for Solving the Problem] In order to attain said purpose, the infrared 
emission component of claim. 1 of this invention The membranous part which 
consists of a p type semiconductor which is formed so that the whole surface side 
of the component substrate which has thp hole penetrated from a whole surface 
side to an opposite side, and said component substrate may close one effective area 
of said hole, and emits infrared radiation in response to energization. It has the 1st 
and 2nd electrode prepared in the both ends of said membranous part, and the 
infrared emission promotion film of said membranous part formed so that the whole 
surface might be covered at least. 

[0013] Moreover, in the infrared emission component of claim 1, as for the infrared 
emission component of claim 2 of this invention, the reflective section in which said 



infrared emission promotion film reflects in this membranous part side the infrared 
radiation which was formed so that both sides of said membranous part might be 
covered, closed the effective area of another side of said hole to the opposite side 
side of said component substrate, and was emitted from said membranous part is 
prepared. 

[0014] Moreover, in the infrared emission component of claim 1 or claim 2. two or 
more sets of of said hole and said membranous part are prepared in said component 
substrate, and, as for the infrared emission component of claim 3 of this invention, 
these two or more membranous parts are electrically connected to it. 
[0015] Moreover, the infrared emission component of claim 4 of this invention The 
component substrate which has the hole penetrated from a whole surface side to an 
opposite side, and the membranous part which consists of a p type semiconductor 
formed so that the whole surface side of said component substrate might close one 
effective area of said hole. It has the exoergic section which consists of a n-type 
semiconductor of said membranous part which is formed, in a whole surface side at 
least, and emits infrared radiation in response to energization, the 1st and 2nd 
electrode prepared in the both ends of said exoergic section, and the infrared 
emission promotion film formed so that the front face of said exoergic section might 
be covered. 

[0016] Moreover, the infrared emission component of claim 5 of this invention has 
prepared the 3rd electrode in said membranous part in the infrared emission 
component of claim 4. 

[0017] Moreover, said exoergic section is formed so that, as for the infrared 
emission component of claim 6 of this invention, the width of face of a center 
section may serve as size from the width of face of both ends in the infrared 
emission component of claim 4 or claim 5. 

[0018] Moreover, in the infrared emission component of claim 4, claim 5, or claim 6, 
two or more sets of of said hole, membranous part, and exoergic section are 
prepared in said component substrate, and, as for the infrared emission component 
of claim 7 of this invention, these two or more exoergic sections are electrically 
connected to it. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. In addition, in explanation of each following operation 
gestalt. the same sign is given to the same component and explanation is omitted. 
[0020] (Gestalt of the 1st operation) Drawing 1 and drawing 2 show the infrared 



emission component 20 of the 1st operation gestalt of this invention. The 
component substrate 21 of this infrared emission component 20 is n. - It consists of 
mold silicon and the hole 22 penetrated from that whole surface 21a side to 
trapezoidal shape at the opposite side 21b side is formed. 

[0021] It is formed in whole surface side of component substrate 21 21a so that the 
band-like membranous part 23 which consists of a p type semiconductor may close 
one effective area of a hole 22. If the 1st and 2nd electrode 25 and 26 which 
consists of metal material is formed in the both-ends front face of a membranous 
part 23 and an electrical potential difference is impressed to this 1st and 2nd 
electrode 25 and 26, the electrical and electric equipment will flow to a membranous 
part 23, a membranous part 23 will generate heat to it, and infrared radiation will be 
emitted to it. 

[0022] Moreover, it is covered with the silicon oxide 27 for promoting radiation of 
not only the purpose of a surface protection but infrared radiation, and radiation of 
the infrared radiation from a membranous part 23 is promoted with this film 27 as 
the whole surface 21a side of the component substrate 21 and the front face of a 
membranous part 23 are shown in drawing 2 . 

[0023] Namely, only in the case of the purpose of protection of a component front 
face, generally about 0.1 micrometers of the thickness of an oxide film are enough, 
but with the infrared emission component 20 of this operation gestalt, since it 
became clear that infrared emissivity was markedly alike in carrying out thickness of 
silicon oxide more than constant value (about 1 micrometer), and it became high as 
shown in drawing 3 The thickness of the silicon oxide 27 of the front face of a 
membranous part 23 is set as 0.4 micrometers or more (for example, about 1 
micrometer) at least. 

[0024] Thus, in the infrared radiating element 20 which prepared the electrode in thie 
so-called membranous part of diaphram structure, compared with the infrared 
radiating element of microbridge structure, since the structure itself is strong, a thin 
membranous part can also enlarge the area and can increase an infrared radiant 
power consistency sharply. Moreover, since the heat of a membranous part 23 
radiates heat moderately through diaphram structure, a chopping frequency cannot 
be reduced and it can also become irregular at a high speed. 

[0025] This infrared emission component 20 can be easily manufactured with a 
micro-machining technique. Hereafter, the manufacture approach is explained brieiFly. 
[0026] First, n of field bearing (100) of specific resistance 8-15 ohm-cm - A mold 
single crystal semiconductor is prepared as a component substrate, and a 



photo-etching technique removes the thermal oxidation film of the field which forms 
the thermal oxidation film with a thickness of about 0.7 micrometers, and forms a p 
type semiconductor layer by performing thermal oxidation processing to the whole 
surface of the component substrate. 

[0027] Next, ion-implantation is used to the whole surface of a component substrate, 
and they are 4.0x1016 ion / cm2 as high concentration, for example, a dose. Boron 
is driven in with the acceleration voltage of 175kV. Annealing for 10 to about 60 
minutes is performed in 1100-degree nitrogen-gas-atmosphere mind of the elevated 
temperature of C-1200-degreeC, and after forming the p type semiconductor layer 
of desired thickness (for example, 5 micrometers) in the field to which said oxide film 
was removed as a membranous part 23, the thermal oxidation film of the front face 
of a component substrate is removed. 

[0028] Hext, it is the thermal oxidation film (this oxide film) at the thickness of 0.4 
micrometers^ about 1 micrometer by thermal oxidation processing to the whole 
surface of a component substrate. Form and a photo-etching technique removes the 
thermal oxidation film of the electrode formation field of the both ends of a 
membranous part 23. protection of a component front face and the object for 
infrared radiation promotion — it is — After forming thin films, such as gold and 
aluminum, in the whole whole surface of a component substrate with a vacuum 
deposition method, by patterning, thin films other than an electrode formation field 
are removed, and the 1st and 2nd electrode 25 and 26 is formed. 
[0029] Finally, the hole 22 penetrated from the inferior-surface-oFtongue side of a 
membranous part 23 to the opposite side side of a component substrate using 
anisotropic etching properties, such as ammonia liquor, and the carrier concentration 
dependency of an etch rate is formed. 

[0030] Thus, the created infrared radiating element is divided per chip by the dicer, 
it mounts on packages, such as T05 mold, and between the 1st and 2nd electrode 
25 and 26 of the terminal of a package and an infrared radiating element is wired. In 
addition, according to an application, the airtight of the inside of a package is carried 
out to the ambient atmosphere of inert gas in the case of this mounting. Moreover, 
as for the aperture for the infrared emission of PAKKESHI, glass, sapphire, a calcium 
fluoride, etc. are used. 

[0031] Thus, in the infrared radiator with which the infrared radiating element was 
mounted in the package, by impressing an electrical potential difference between 
terminals, the electrical and electric equipment flows in the exoergic section of an 
internal infrared radiating element, infrared radiation is emitted to it, and this infrared 



radiation is outputted to it from an aperture. 

[0032] (Gestalt of the 2nd operation) Drawing 4 and drawing 5 show the infrared 
emission component 30 of the 2nd operation gestalt of this invention. While this 
infrared emission component 30 forms silicon oxide 27 with a thickness of about 
0.4-1.0 micrometers also in the inferior-surface-of-tongue side of a membranous 
part 23 and promotes radiation of infrared radiation in hole 22 direction The 
reflective section 38 which consists of metal material which reflects the infrared 
radiation in a membranous part 23 side is formed in the opposite side side of the 
component substrate 21, the infrared radiation emitted from both sides of a 
membranous part 23 is centralized on the whole surface side of the component 
substrate 21, and the radiant power consistency is made still higher. 
[0033] (Gestalt of the 3rd operation) Drawing 6 and drawing 7 show the infrared 
emission component 40 of the 3rd operation gestalt of this invention. This infrared 
emission component 40 has prepared two or more membranous parts per elenient 
421-42 Ns of namely, holes of plurality [ substrate / 41 / of the shape of a square 
bar of silicon / component ] It prepares in a single tier at fixed spacing. 421-42 Ns 
of this hole that is N One long p type semiconductor layer 43 formed in whole 
surface 41a of a component substrate closes. It is metal thin film 451 -45N+1 to the 
location and both ends which divide two or more these p type semiconductor layers 
43 equally to N. It forms and is a wrap by the oxide film 47 for the promotion of 
radiation of the front face of the component substrate 41 of protection and infrared 
radiation. 

[0034] Thus, by constituting, they are the membranous parts 431-43N of N 
individual in one p type semiconductor layer 43. It is formed in a column and is 
431 -43n of the membranous part 452-45 Ns of metal thin films It connects with a 
serial. 

[0035] here ~ the metal thin fi|m 451 of both ends and 45N+1 if an . electrical 
potential difference is impressed to inter-electrode [ of Perilla frutescens (L) 
Britton var. crispa (Thunb.) Decne. ] as the 1st and 2nd electrode of this component 
— 431-43 Ns of each membranous part a current — flowing — 431-43 Ns of each 
membranous part from — infrared radiation is emitted. [ for example, ] 
[0036] Moreover, when the number of N is even, for example, it is the metal thin film 
451 of both ends, and 45N+1. Between is connected by the pattern or other wiring 
material, and it is this metal thin film 451 and 45N+1. One side, and 45Ns of middle 
metal thin films and 2+1 An electrical potential difference is impressed in between 
and you may make it make infrared radiation emit to it. In this case, a membranous 



part will drive to juxtaposition what was connected to the N/2-piece serial. 
[0037] Moreover, although not illustrated, it is also possible to arrange two or more 
membranous parts in all directions, to connect with a serial or juxtaposition, and to 
form one infrared emission component. 

[0038] Thus, two or more membranous parts can be prepared per element, and the 
infrared emission component which made wiring connection of the membranous part 
on the component can increase infrared radiant power several minutes of a 
membranous part, for example, it can use as a configuration component of various 
kindis of heaters, and, moreover, can manufacture cheaply at the same process as 
usual. 

[0039] (Gestalt of the 4th operation) Drawing 8 and drawing 9 show the infrared 
emission component 50 of the 4th operation gestalt of this invention. With this 
infrared emission component 50. the exoergic section 54 which consists of a n-type 
semiconductor is formed in the front face of a membranous part 23, and the 1st and 
2nd electrode 55 and 56 is formed in the surface both ends of this exoergic section 
54. 

[0040] Thus, with the infrared emission component 50 which made the membranous 
part 23 the two-layer structure used as the supporting material of the exoergic 
section 54, structure can be made still stronger and, moreover, an electric property 
and an infrared radiation property can be set as arbitration independently of the 

configuration of a membranous part 23. 

[0041] thus, in forming the exoergic section 55 which consists of a n-type 
semiconductor in the front face of a membranous part 23 After forming a 
membranous part 23, the thermal oxidation film is formed in the whole surface of a 
component substrate by the thickness of about 0.5 micrometers by thermal 
oxidation processing. After a photo-etching technique removes the thermal oxidation 
film of the field which forms a n-type semiconductor, the whole surface of a 
component substrate is received. With ion-implantation They are 4.0x1016 ion / cm2 
as high concentration, for example, a dose. Phosphorus or arsenic is driven in with 
the acceleration voltage of about 125kV. For example, annealing for 10 to about 30 
minutes is performed in 1100-degree nitrogen-gas-atmosphere mind of the elevated 
temperature of C-1 200-degreeC. and the n-type-semiconductor layer of desired 
thickness (0.5 micrometers - 5 micrometers) is formed in the field to which said 
oxide film was removed as the exoergic section 54. And after removing the thermal 
oxidation film of the front face, the 1 st and 2nd electrode 55 and 56 is formed. 
[0042] In addition, the die length of a membranous part 23 serves as reinforcement 



with them, and the thickness of a membranous part 23 serves as reinforcement 
sufficient required by 1 0 micrometers, when the die length of a membranous part 23 
is 5mm and width of face is about 3mm. [ sufficient required by 5 micrometers when 
1mm and width of face are about 0.5mm ] 

[0043] Moreover, the thickness of the n-type semiconductor of the exoergic section 
54 can be set as arbitration in 0.5 micrometers ~ 5 micrometers by the amount of 
ion implantation and annealing temperature, and annealing time amount. For example, 
if 2x1016 ion / cm2, and a placing electrical potential difference are made to 125kV 
and 1180-degreeC and annealing time amount are made into 30 minutes for 
annealing temperature, the amount of ion implantation of phosphorus By being able 
to form a with - with a carrier concentration of 4x1 020cm a thickness [ 3 and 
thickness of 0.5 micrometers ] n-type semiconductor in the front face of the p type 
semiconductor of a membranous part 23, and adjusting the width of face, the 
resistance of the exoergic section can be set as arbitration and it can be set as the 
proper magnitude which is easy to treat a drive current. 

[0044] Thus, the infrared radiating element 50 which formed the exoergic section 54 
independently of on a membranous part 23 was able to increase the radiant power 
consistency by about about 50 times compared with the component conventionally, 
without sacrificing a chopping rate. 

[0045] (Gestalt of the 5th operation) Drawing 10 and drawing 11 show the infrared 
emission component 60 of the 5th operation gestalt of this invention. With this 
infrared emission component 60, the 3rd electrode 69 is formed in the membranous 
part 63 in the thing of two-layer structure which formed the exoergic section 54 on 
the membranous part 63. By impressing the electrical potential difference which 
serves as a reverse, bias to the exoergic section 54 to the 3rd electrode 69 prepared 
in this membranous part 63. the outflow of a current can be prevented from the 
exoergic section 54-:to a membranous part 63. Moreover, by carrying out adjustable 
[ of the electrical potential difference impressed to the 3rd. electrode 69 ], the 
magnitude of the current which flows in the exoergic section 54 can also be 
controlled, and the adjustable control of the infrared radiant power consistency can 
be carried out 

[0046] (The 6th. gestalt of the 7th operation) Drawing 12 - drawing 15 R> 5 show 
the infrared emission components 70 and 80 of the 6th of this invention, and the 7th 
operation gestalt. 

[0047] With these infrared emission components 70 and 80, width of face of the 
center sections 74a and 84a of each exoergic section 74 and 84 is made large, the 



width of face of both ends 74b. 74c, 84b, and 84c is set up narrowly, the field of the 
elevated^emperature section of the exoergic sections 74 and 84 is made large, and 
infrared radiant density is increased further. 

[0048] Drawing 16 shows the radiation distribution property Q of the infrared 
emission components 70 and 80 set up so that it might become the radiation 
distribution property P of the infrared emission component 50 of the 4th above 
mentioned operation gestalt from the width of face of both ends with size about the 
width of face of the center section of the exoergic section as mentioned above. The 
radiation property Q of the infrared emission components 70 and 80 is the trapezoid 
property that the elevated-temperature section is migrating to the large range, to 
the radiation distribution property P of the infrared emission component 50 of having 
set up the width of face of the exoergic section uniformly being a single peak 
response from which temperature serves as max at the core of the exoergic section 
so that clearly from this drawing 1 6 . 

[0049] With the infrared emission components 70 and 80 which have such a radiation 
property Q, since the area of the elevateds-temperature section is large, a still higher 
radiant power consistency is obtained. 

[0050] (Gestalt of the 8th operation) Drawing 17 and drawing 18 show the infrared 
emission component 90 of the 8th operation gestalt of this invention. This infrared 
emission component 90 has the structure which connected the infrared emission 
component of said 4th operation gestalt to the column. 

[0051] 921-92 Ns of namely, holes of plurality [ substrate / 91 / of the shape of a 
square bar of silicon / component ] It prepares in a single tier at fixed spacing. 
921-92 Ns of this hole that is N One long p type semiconductor layer 93 formed in 
whole surface 91a of a component substrate closes. It is metal thin film 951 -95N+1 
to the location and both ends which form one long n-type-semicohductor layer 94 in 
that front face, and divide two or more these nHiype-semiconductor layers 93 
equally to N. It forms and is a wrap by the oxide film 97 for the promotion of 
radiation of the front face of the component substrate 91 of protection and infrared 
radiation. 

[0052] Thus, by constituting, they are the membranous parts 931-93N of N 
individual in one p type semiconductor layer 93. It is formed in a column and is 
952-95 Ns of metal thin films in one n-type-semiconductor layer 94. 941-94 Ns of 
exoergic sections of N individual connected to the serial It means that it was formed. 
[0053] here — the metal thin film 951 of both ends and 95N+1 if an electrical 
potential difference is impressed to inter-electrode [ of Perilla frutescens (L.) 



Britton var. crispa (Thunb.) Decne. ] as the 1st and 2nd electrode of this component 
— 941-94 Ns of each exoergic section a current — flowing — 941-94 Ns of each 
exoergic section from — infrared radiation is emitted. [ for example, ] 
[0054] Moreover, although not illustrated, it is also possible to arrange two or more 
exoergic sections in all directions, to connect with a serial or juxtaposition, and to 
form one infrared emission component. 

[0055] Thus, two or more exoergic sections can be prepared per element, and the 
infrared emission component which made wiring connection of the exoergic section 
on the component can increase infrared radiant power several minutes of thie 
exoergic section, for example, it can use as a configuration component of various 
kinds of heaters, and, moreover, can manufacture cheaply at the same process as 
usual. 

[0056] Moreover, with each above mentioned operation gestalt, although the 
membranous part had plugged up the hole of a component substrate completely, this 
does not limit this invention, for example, like the infrared emission component 100 
shown in drawing 19 and drawing 20 , width of face of center-section 23a of 
membranous part 23* may be made into smallness from the up width of face of a 
hole 22 (or the width of face of a band-like membranous part — the up width of 
face of a hole 22 — size — carrying out), and opening of the upper part side of a 
hole 22 may be carried out in the both sides of membranous part 23*. In this case, 
diaphram structure can be reinforced by installing Projections 23b and 23d on a 
component substrate from the both-sides section of center-section 23a of 
membranous part 23'. When it does in this way. even if the lower part of a hole 22 is 
closed at the time of component mounting, the heat in a, hole 22 can be missed and 
it becomes advantageous in respect of heat dissipation. In addition, this approach is 
applicable about all the above mentioned operation gestalten. 

[0057] Moreover, like drawing 21 and the infrared emission component 110 of 22. if 
the front face of inferior-surface-of^tongue 21b of the component substrate 21 is 
covered with the metal thin film 28 of nickel lawrencium (Nilr) metallurgy (Au), when 
mounting a component, adhesion between mounting substrates will become easy. 
The approach of covering the inferior-surface-ofHongue side of this component 
substrate with the metal thin film 28 is applicable to all the above mentioned 
operation gestalten. 

[0058] 941-94 Ns of in addition, each exoergic section of the infrared emission 
component 90 which could prepare the 3rd electrode in the membranous part 23 of 
the infrared emission components 70 and 80 shown in drawing 1 2 - drawing 15 , and 



was shown in drawing 17 and drawing 18 It may constitute like the exoergic section 
of the infrared emission components 70 and 80, or the 3rd electrode may be 
prepared in the n-type-semiconductor layer 93 of the infrared emission component 
90 shown in drawing 1 7 and drawing 1 8 . 
[0059] 

[Effect of the Invention] As explained above, since the infrared emission component 
of claim 1 of this invention is the structure of preparing an electrode in the 
so-called membranous part of diaphram structure, and emitting infrared radiation 
from a membranous part, compared with the infrared emission component of 
microbridge structure, it can be strong, a thin membranous part can also enlarge the 
area, and it can increase an infrared radiant power consistency sharply. Moreover, 
since the heat of a membranous part radiates heat moderately through diaphram 
structure, a CHOPPIN frequency cannot be reduced and it can also become 
irregular at a high speed. 

[0060] Moreover, since the infrared emission component of claim 2 of this invention 
has prepared the reflective section in the opposite side side of a component 
substrate while preparing the film which promotes radiation of infrared radiation in 
both sides of a membranous part, it can make the infrared radiation emitted from the 
membranous part able to emit to the whole surface side of a component substrate 
intensively, and can make a radiant power consistency still higher. 
[0061] Moreover, since a hole and two or more sets of membranous parts were 
prepared in the component substrate and two or more of the membranous parts are 
electrically connected to it, the infrared emission component of claim 3 of this 
invention can make infrared radiation emit by high power from two or more 
membranous parts, and can be used as various kinds of heaters. 
[0062] Moreover, the infrared emission component of claim 4 of this invention Since 
it is the structure of forming the exoergic section in the front face of the p type 
semiconductor which forms a membranous part with a n-type semiconductor, 
considering as twoHayer structure, impressing an electricar potential difference to 
the 1 st and 2nd electrode prepared in the both ends of this exoergic section, and 
emitting infrared radiation It can be made structural still stronger, the exoergic 
section can be formed independently of the configuration of a membranous part, and 
the infrared radiation of big power can be emitted with a proper drive current. 
[0063] Moreover, with the infrared emission component of claim 5 of this invention, 
since the 3rd electrode is prepared in the membranous part which supports the 
exoergic section, the outflow of the current from the exoergic section to a 



membranous part can be prevented, and adjustable control of the infrared radiant 
quantities can be carried out. 

[0064] Moreover, with the infrared emission component of claim 6 of this invention, 
since it forms so that the width of face of the center section of the exoergic section 
may serve as size from the width of face of both ends, the elevated-temperature 
field of the exoergic section becomes large, and can make infrared emissivity still 
higher. 

[0065] Moreover, with the infrared emission component of claim 7 of this invention, 
since a membranous part and two or more sets of exoergic sections were prepared 
in the whole surface of a component substrate and two or more exoergic sections 
are connected electrically, infrared radiation can be made to emit by high power, and 
application is possible for a heater etc. 
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[Brief Description of the Drawings] 

[Drawing 1] The top view of the 1 st operation gestalt of this invention 
[Drawing 2] The B~B line sectional view of drawing 1 

[Drawing 3] Drawing showing the relation between the thickness of an oxide film, and 
the rate of infrared emission 

[Drawing 4] The top view of the 2nd operation gestalt of this invention 

[Drawing 5] The C-C line sectional view of drawing 4 

[Drawing 6] The top view of the 3rd operation gestalt of this invention 

[Drawing 7] D-D line sectional view of drawing 6 

[Drawing 8] The top view of the 4th operation gestalt of this invention 

[Drawing 9] The E-E line sectional view of drawing 8 

[Drawing 10] The top view of the 5th operation gestalt of this invention 

[Drawing 11] The F-F line sectional view of drawing 10 

[Drawing 1 2] The top view of the 6th operation gestalt of this invention 

[Drawing 1 3] The G-G line sectional view of drawing 1 2 

[Drawing 14] The top view of the 7th operation gestalt of this invention 

[Drawing 15] The H-H line sectional view of drawing 14 

[Drawing 16] The property Fig. showing radiation distribution of an operation gestalt 
[Drawing 17] The top view of the 8th operation gestalt of this invention 
[Drawing 1 8] The H line sectional view of drawing 1 7 
[Drawing 19] The top view of the 9th operation gestalt of this invention 




[Drawing 20] The J-J line sectional view of drawing 19 

[Drawing 21] The top view of the 10th operation gestalt of this invention 

[Drawing 22] The K-K line sectional view of drawing 21 

[Drawing 23] The top view of the conventional component 

[Drawing 24] The A-A line sectional view of drawing 23 

[Description of Notations] 

20, 30, 40. 50, 60, 70, 80, 90 100 110 Infrared emission component 

21, 41, 91 Component substrate 
22,421-42 Ns, 921-92Ns Hole 

23,431-43 Ns, 73, 83,931 -93Ns Membranous part 
25,451 55,951 The 1st electrode 

26. 45N+1, 56, 95N+1 The 2nd electrode 

27, 47, 97 Silicon oxide 
28 Metal Thin Film 

38 Reflective Section 

54, 74, 84.941 -94Ns Exoergic section 

69 3rd Electrode 



